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Crumbs under the skin
 
orming an epithelium, one of the most basic requirements 
of multicellular life, requires sophisticated coordination 
of cellular polarity with morphogenesis. Using a 
 
Drosophila
 
 
model system, Medina et al. (page 941) have now 
characterized an important link between polarity cues 
and the spectrin-based membrane skeleton.
 In fly epithelia, the apical trans-
membrane protein Crumbs is 
essential for both polarization 
and proper cellular morphogenesis. 
The new work shows that 
Crumbs can recruit both 
 
 
 
H
 
 
spectrin and 
 
D
 
Moesin to its 
cytoplasmic tail, which was 
already known to interact with 
the polarity-determining proteins 
Stardust and Discs-lost. The 
interactions suggest that Crumbs may recruit the spectrin-
based membrane skeleton in response to polarity cues, 
stabilizing the zonula adherens and helping to define the 
structure of the apical end of the cell.
It is interesting to note that the interaction of Crumbs 
with 
 
 
 
H
 
 spectrin requires a charged amino acid at position 7 
in the cytoplasmic tail. Since this feature is conserved among 
all known homologues of Crumbs, the interaction may be a 
common feature of epithelia. In humans, a homologue of 
 
 
 
H
 
 spectrin is strongly expressed in photoreceptor cells in 
the eye, and mutations in the human homologue of Crumbs 
can cause retinitis pigmentosa. The authors are now 
studying whether the proteins interact the same way in 
humans as they do in flies.
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Overexpressed Crumbs 
(green) links up with  H 
spectrin (red).
 
Unattached kinetochore seeks 
short-term relationship
 
allio et al., whose 
report appears on 
page 841, examined
the subcellular local-
ization and dynamics 
of Cdc20, an important 
activator and adaptor 
protein that helps to drive 
cells into anaphase. 
Unattached kinetochores 
are believed to spur the 
inhibition of Cdc20 to 
ensure that anaphase does 
not begin prematurely; 
but how is that signal transduced? The new work shows that 
Cdc20 associates with mitotic kinetochores and spindle poles 
transiently, with a very rapid turnover rate. The exchange of 
Cdc20 between kinetochore and cytoplasmic pools does not 
require microtubules.
Previous work had shown that the checkpoint protein and 
Cdc20 inhibitor Mad2 also transiently associates with spindle 
poles and kinetochores, but it turns over about four times more 
slowly than Cdc20, and its turnover requires microtubules. 
Based on these results, the authors propose that the rapid 
turnover of Cdc20 allows the protein to continuously sample 
all kinetochores in the cell. Unattached kinetochores may 
contain high levels of spindle checkpoint proteins like Mad2, 
so that even a small number of unattached kinetochores could 
inhibit Cdc20 activity cell-wide. Microtubule attachment or 
tension could transport checkpoint proteins away from the 
kinetochores, relieving the inhibition and allowing the cell 
cycle to proceed. 
 
 
K
Cdc20 on kinetochores recovers rapidly
from photobleaching.
 
A zipper designed to snag
 
n the current model of vesicle 
membrane fusion, a helical bundle 
formed by v- and t-SNARE proteins 
works like a zipper, drawing closed 
first at the membrane-distal end, and 
zipping up toward the membrane-
proximal end of the bundle. On page 
929, Melia et al. describe the first 
functional test of this model. Besides 
confirming that zippering occurs in 
the membrane-distal to membrane-
proximal direction, the results 
uncover a new regulatory step in
vesicle fusion.
The authors examined fusion 
between liposomes reconstituted with 
I
 
however, dramatically increase the 
rate of fusion, a result not predicted 
by the model.
Melia et al. suggest that the COOH-
directed peptides are affecting a 
previously unrecognized inherent 
regulatory switch in the t-SNARE, 
which they name the t
 
C
 
 fusion switch. 
In its default state, the switch is off 
and pauses zippering at about the 
midpoint of the bundle. The right 
peptide, such as the COOH-directed 
peptides or perhaps a sequence from 
a regulatory protein, can structure 
the coil, turn the switch on, and 
accelerate fusion. 
 
 
SNARE proteins 
zipper up 
during fusion.
 
mammalian SNARE 
proteins and added 
peptides that bound 
to either the mem-
brane-proximal 
COOH terminus 
or membrane-distal 
NH
 
2
 
 terminus of the 
t-SNARE. As 
predicted by the 
model, the NH
 
2
 
-
directed peptides block initial contact 
between v- and t-SNARES and inhibit 
fusion, but, once zippering has started, 
fusion is resistant to these NH
 
2
 
-directed 
peptides. The COOH-directed peptides, 
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